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ERMINGER, MARK D. (JSC-NC) (NASA), 12:34 PM 2/3/2003 -0600, Shuttle Standup Notes

From: "ERMINGER, IW\RK D. (JSC-NC) (NASA)" <mark.d.erminger@nasa.gov>
To:

Subject: Shuttle Standup Notes

Date: Mon, 3 Feb 2003 12:34:07 -0600

X-Mailer: internet Mail Service (5.5.2653.1 9)

Ron -

* He appreciates everyone's efforts throughout the program with the
utmost professionalism under very difficulf circumstances

Employee Assistance Program services are avaitable

Memorial Noon Tuesday

Columbia Accident Investigation Board - Admiral Gehman leading
HQ Contingency Action Team (HCAT)

Linda Ham leading Mishap Response Team (MRT)

Mishap Investigation Team and Engineering Teams report to the MRT .-
The MIT is at Barksdale AFB

Records Team meeting this afternoon at 4 PM

B T T

Future Ramifications

Continue processing OV-103 OMDP

There may be additional inspections

OV-105 continue processing

OV-104 in VAB - leave in VAB

USA find out how long we can leave in the VAB stacked

Cancelled Supplier Symposium

Our highest priority is to support Accident Investigation Board and
MRT T :
*  Continue normal work if not involved in investigation

-* - Will decide what to do with SLEP -

* %+ % * ¥ % %

Roe
*  Vehicle Engineering Working Group is organized much the same way as

for large problems recently.

McCool
* Have Steams
*  Paul Monafo team is at MAF developing ET Fault Tree

KSC
* 80 people in the field supporting Dave Whittle

MOD
*  Still supporting 3 crewmembers on orbit
*  10P docking is tomorrow

Norbraten
* Wil recover the history and rationale for Safety Upgrades we have

implemented

Printed for boconnor <bryan.oconnor@nasa.gov>
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ERMINGER, MARK D. (JSC-NC) (NASA), 12:34 PM 2/3/2003 <0600, Shuttle Standup Notes

Ham
* 1/560 will be tied into the MRT

Fred Gregory
* MR O'Keefe is briefing the White House today
*  Fred spent some time with the teams at Barksdale yesterday

Ron Dittemore

*  NoFRR on 2/20

* Leave everything else as it was
* Gointo a holding pattern

Printed for boconnor <brvan.oconnor@nasa.dov>
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Jvonathan B. Mullin, 11:24 AM 2/28/2003 -0500, Fwd: FEMA Emergency Support Team (White EST)

’ X-Sender: jmullin@mail.hg.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Fri, 28 Feb 2003 11:24;10 -0500

To: hcat@hqg.nasa.gov

From: “Jonathan B. Mullin" <jmullin@hgq.nasa.gov>

Subject: Fwd: FEMA Emergency Support Team (White EST)

Cc: jlloyd@hq.nasa.gov, prichard@hq.nasa.gov, jlemke@hgq.nasa.gov,
Arthur.Lee@hq.nasa.gov, jlyver@hq.nasa.gov

For your information, Code QS spoke to FEMA, Mr. Pleasant Mann at 202-646-3161 concerning
the stand down of the FEMA EST which is cited in the message below.

Mr. Mann indicated that the functions of the EST that related to the "Columbia® actlwty would
now be worked through the individual offices at FEMA, not though a formal EST

Regards, Jon
From: FEMA OPERATIONS CENTER <FEMA OPERATIONS.CENTER@fema.gov>
To: "ESF-01 DOT (E-mail)” <janet.benini@rspa.dot.gov>,
"ESF-02 NCS (E-mail)" <NCS@ncs .gov>, ESF-02 NCS Herr <herrf@ncs.gov>,
"ESF-02 NCS Perry (E-mail)" <perryc@ncs.gov>,
"ESF-02-NCS Oconnor (E-mail)" <oconnorj@ncs.gov>,
"ESF-04 USDA/FS Latapie (E-mail)" <blatapie@fs.fed.us>,
ESF-04 USDA/FS Schultie <jschultie@fs fed.us>,
ESF-04 USDA/FS Terry

A <bterry@fs.fed.us>,
"ESF-05 FEMA Murray (E-mail)" <john.muarry@fema.gov>,

"ESF-05 FEMA Price (E-mail)" <Bruce Price@fema.gov>,

"ESF-06 ARC Blystad (E-mail)” <blystadt@usa.redcross.org>,

"ESF-06 ARC Corliss (E-mail)" <CorlissE@usa.redcross.org>,
"ESF-06 ARC JENKINS (E-mail) (E-mail)" <jenkinsg@usa.redcross.org>,
"ESF-06 ARC Rostosky (E-mail)" <Rostoskyc@usa. redcross.org>,
"ESF-07 GSA Montgomery (E-mail)" <Kathy.Montgomery@gsa.gov>,
"ESF-08 HHS Jevec (E-mail 2)" <rjevec@osophs.dhhs.gov>,

"ESF-09 FEMA Webb (E-mail)" <Dave. Webb@fema.gov>,

"ESF-10 EPA Danielczyk (E-mail)" <sdanielczyk@comdt.uscg.mil>,
"ESF-10 EPAEOC (E-mail)" <eoc.epahq@epa.gov>,

"ESF-10 EPA Kelly (E:mail)" <kelly. sheila@epa.gov>,

"ESF-10 EPA Moness (E-mail)" <mjoness.mark@epa.gov>,

"ESF-10 EPA Thorne (E-mail)" <thorne.leaanne@epa.gov>,

"ESF-11 USDA/FNS Sheffey (E-mail)" <Grace.Sheffey@FNS USDA.Gov>,
"ESF-11 USDA/FNS Warner (E-mail)" <david_warner@FNS.USDA Gov>, -
"ESF-12 DOE CAVERLY (E-mail)" <jim. caverly@hq.doe.gov>,

"ESF-12 DOE Ops (E-mail)" <doehqeoc@oem.doe.gov>,

"ESF-12 DOE Puzzilla (E-mail)" <tonyl.puzzilla@hq.doe.gov>,

"ESF-12 DOE Townsend (E-mail)" <wade.townsend@hq.doe.gov>,
"DOC (E-mail)"

<HMitche2@doc.gov>,

"DOILand (E-mail 2)"

' : <IMCEAUNKNOWN-Unknown@fema.gov>,

‘Prinited for Pamela Richardeaon <nrichard@he naca maus



Jonathan B. Mullin, ﬂ :24 AM 2/28/2003 -0500, Fwd: FEMA Emergency Support Team (White EST)

’ _ "DOIOPS CENTER (E-mail)"
- <doi_watch_center@ios.doi.gov>,
“DOL EOC (E-mail)" <EOC@dol.gov>, "DOS (E-mail)" <MockA@state.gov>,
"DOT OPS - 1 (E-mail)" '
<tioc-01@rspa.dot.gov>, o
"FCC (E-mail)" <comm-ctr@fcc.gov>,
"FCC Bonnie Gay (E-mail)" <bgay@fcc.gov>,
"HUD McCarthy (E-maif)"
<bruce_e._mccarthy@hud.gov>,
"NASA Lloyd (E-mail)" <JLloyd@hq.nasa.gov>,
- "NASA Mullin (E-mail)" <JMullin@hg.nasa.gov>,
. "OPM Jacobs (E-mail)"
<gmjacobs@opm.gov>,
treas <Ron.Bearse@do.treas.gov>, TVA
<smcrawford@tva.gov>,
tva <thalford@tva.gov>, USPS
<pmendonc@email.usps.gov>,
usps: <Farvonio@email.usps.gov>, VA
<Emshg.Operations@med.va.gov>,
"DOD/DOMS Lacrosse (E-mail)"
<thomas.lacrosse@doms.army.mi>,
"DOMS (E-mail)" <foxhole@doms.army.mil>,
DOMS Sutfivan <ricki.sulivan@doms.army.mil>,
"Porter, Larry"
O <Larry.Porter@fema.gov>,
) "Riddle, Margaret" <Margaret.Riddle@fema.gov>,
"DOT Carney (E-mail)" <brian.camey@rspa.dot.gov>,
"DOT Medigovich (E-mail)" <bill.medigovich@rspa.dot.gov>,
"DOT OPS 2 (E-mail)" <tioc-02@rspa.dot.gov>,
"HOWARD. EDWARDS (E-mail)"
<HOWARD.EDWARDS@rspa.dot.gov>,
"USACE Acosta (E-mail)"
<louis.a.acosta@hq02.usace.army.mil>,
"USACE Hecker (E-mail)"
<edward.j.hecker@usace.army.mit>,
"USACE Irwin (E-mail)"
<william.e.irwin@usace.army.mil>,
"USACE Miller (E-mail)"
<lizbeth.h.miller@usace.army.mil>,
USACE OPS <ce-uoc@usace.army.mil> : _
Subject: FEMA Emergency Support Team (White EST)
Date: Thu, 27 Feb 2003 16:35:01 -0500
X-Mailer: Internet Mail Service (5.5.2656.59)

All Departments and Agencies are advised that the FEMA Emergency Support
Team (EST White Team) will cease operations at COB today, February 27, 2003,

) Jonathan B. Mullin

Printed for Pamela Richardeon <prichardimhe naca mavs




Jonathan B. Mullin, 11:24 AM 2/28/2003 -0500, Fwd:. FEMA Emergency Support Team (White EST)

Emergency Preparedness Coordinator

Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589 '

FAX (202) 358-3104

"Mission Success Starts with Safety"

)

Printed far Pameala Richardeon <nrichardha naca fnus
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X-Sender: a.h.phil!ips@pop.larc.nasa.gov
Date: Thu, 27 Feb 2003 16:27:01 -0500
To: "Pamela-F. Richardson™ <Pamela.Richardson@hq.nasa.gov>
From: "Alan H. Phillips" <a.h,phillips@larc.nasa.gov>
Subject: Correspondence to LaRC Personnel/Forwarded for your Use
Cc: "Peter J. Rutledge” <pruiedg@mail.hq.nasa.gov>, -

Jim Lloyd <.Jlloyd@hq.nasa.gov>

Below is a compilation of e-mails that have been sent to us and they are being forwarded to you
so that they may be sent to the responsible parties. Note that they have all been forwarded to

the HCAT.

Alan

* k * _ ' % e sk ook o e b e e o e sk e o e vk ek ok

FREAARFTARTRTTNR AW e o o sk v oo ook o o e sk v e s e e o

Date: Mon, 24 Feb 2003 17:02:30 -0500

To: hcat@hqg.nasa.gov

From: "Mark J. Shuart" <m.j.shuart@larc.nasa.gov>

Subject: Fwd: Columbia fao mark j shuart

Cc: "SAUNDERS, MARK P" <M.P.SAUNDERS@larc.nasa.gov>,
"PHILLIPS, ALAN H" <AH.PHILLIPS@larc.nasa.gov>,
"WYATT, CYNTHIA A" <C AWYATT@larc.nasa.gov>,
"CLEGHORN, CHERYL w*" <C.W.CLEGHORN@larc.nasa.gov>

ToWhom It May Concern: - ‘

More information on landing gear/doors.

Mark J. Shuart, PhD > ;
Director for Structures & Materials S S .
NASA Langely Research Center !

Hampton, VA 23681 ' e

- T e t r w t  rn t  E  rr  t  t

__"__-n___"_—_“__"_—_n___“—u_“—__n——_n_—-“___"-——"-_—“-h_“_—

From: <’ -

Date: Mon, 24 Feb 2003 06:43:42 EST
Subject: Fwd: Columbia fao mark j shuart
To: mj.shuart@larc.nasa.gov

Return-path: < Ve >
From:'.. . .

Full-name: Vincehallam
Message-D:<_ . .., _ :
Date: Mon, 24 Feb 2003 06:36:46 EST
Subject: Columbia fao mark j shuart
To: m.j.shtuart@pop.larc.nasa.gov
MIME-Version: 1.0 - , :
Content-Type: text/plain; charset="US-ASCII"
Content-Transfer—Encoding: 7hit

Printed for Pamela Richardson <nrichardi e me o oo o
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Alan H. Philiips, 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yo

)

X-Mailer: 7.0 for Windows sub 10500

Hi im not computer literate and cant raise any one at NASA
Data already published for Columbia
timeline
1344 Interface . -
1352.44 firstsigns of excessive
heating --inleft main gear -
1353.30 crossing coast inbound
1357+/- photo from kirtland .
albukirque shows left main gear door fully down plus part or all of left gear
ALSO nose gear door partly open [by my interpretation]
_ ' 1359.06 left main gear indicates
locked down but UPLOCK SHOWS NO CHANGE

Implication:_uplock ,or uplock indication did
not operate ,or was faulty Therefore left main gear could have been NOT
locked up from ANY time before or after liftoff ..Though doubtless there were
many other safefies and indicators.However was it at all possible that any
accidental selection of gear or doors could have occurred in flight with or
without & subsequent reset??7?

please call me backif possible .Im in UK

Mark J. Shuart, PhD

Director for Structures & Materials

NASA Langely Research Center

Hampton; VA 23681 S

X-Priority: 1 (Highest)

Date: Tue, 25 Feb 2003 15:52:59 -0500

To: hcat@hg.nasa.gov

From: "Mark J. Shuart" <m j.shuari@larc.nasa.gov>

Subject: Fwd: Columbia LTE - please forward to CAIB

Cc: "SAUNDERS, MARK P" <M.P.SAUNDERS@larc.nasa.gov>,
"PHILLIPS, ALAN H" <AH.PHILLIPS@larc.nasa.gov>,
"WYATT, CYNTHIA A" <C AWYATT@larc.nasa.gov>, '
"CLEGHORN, CHERYL W" <C.W.CLEGHORN@Iarc.nasa.gov>

-To Whom It May Concern: : :

Information below has to do with contracting out of technical positions.

‘Mark J. Shuart, PhD
Director for Structures & Materials
NASA Langely Research Center
Hampton, VA 23681

Printed for Pamela Richardson <prichard@hq.nasa.qov> ' [ 3
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Alan H. Phillips, 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yo!

’ Date: Tue, 25 Feb 2003 13:31:59 -0600
: To: m.j.shuart@larc.nasa.gov
From: .
Subject: Columbia LTE - please forward to CAIB
Dear Mark: Please forward this fo the CAIB. | have considerable
expertise on this issue, having testified regarding the harms of
the H-1B visa program in the U.S. House of Representatives. -

Posted and published on Tue, Feb. 11, 2003
http:/fwww.dfw.com/mid/dfw/5154249.htm

in the aftermath of Columbia

Star-Telegram (Fort Worth, Texas, USA)

“Faster, better, cheaper" -- with the accent on cheaper -- has been NASA's mantra since the
Challenger disaster in 1986, :

What many Star-Telegram readers may not know is that a special federal visa program called
H-1B probably will be seen as one of the systemic causes of the Columbia disaster on Feb. 1.

As a former NASA empiloyee, | know that the agency strives to maintain a positive public
. image. This probably is the reason that few holders of H-1B visas are directly employed by
) NASA, as shown by the unique public-access database at www.ZaZona.com.

Instead, the H-1Bs are employéd -- for lower wages - by such contractors as Science
Applications International Corp. (SAIC), with more than 1,000 visa applications, and Lockheed
Martin, with about a quarter of that number, and by many other contractors.

Hiring holders of H-1B visas tends to permanently displace American scientists, engineers and
programmers. The specialized knowledge of sophisticated space systems is lost when

these jobs are cut. : (

When the post-mortem is complete, it is likely that a systemic problem will be revealed, similar
to Lockheed Martin's erroneous transmission of nonmetric units of force to NASA-Jet
Propulsion Laboratory in September 1999 that resulted in the Mars Polar Orbiter burning up
while entering the Mars atmosphere.

Please use the free citizen-activism tools at www.NumbersUSA.com to press for reform
before the next space disaster.

)

Pril‘lfed fOl' Pamala Rir‘:h:-lrrlcnn P o T S o N T
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Alan H. Phillips, 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yol

f,

Watch for my upcoming book: An American Scam - How Special interests
Undermine American Security with Endless "Techle” Gluts

e-mail the author for a 22 - page special Congressional Summary,

released in September, 2002

See the draft of my August 5, 1999 Oral Testimony
before the House Immigration and Claims Subcommiittee,
in particular the final two paragraphs.

http://www.house.govfjudiciary/neESOBOS.htm

) MarkJ. Shuart, PhD ’
- Director for Structures & Mateérials =

NASA Langely Research Center

Hampton, VA 23681

Date: Tue, 25 Feb 2003 16:18:13 -0500

To:-hecat@hg.nasa.gov

From: "Mark J. Shuart" <m j.shuart@larc.nasa.gov>

Subject: Fwd: Shuttle Main Gear Breach Possibiiity

Cc: "SAUNDERS, MARK P" <M.P.SAUNDERS@larc.nasa.gov>,
"PHILLIPS, ALAN H" <A HPHILLIPS@larc.nasa.gov>,
"WYATT, CYNTHIA A" <C AWYATT@larc.nasa.gov>,
"CLEGHORN, CHERYL W" <C.W. CLEGHORN@Iarc nasa.gov>

To Whom it May Concern:

Some discussion of sensor information/interpretation.

Mark J. Shuart, PhD
Director for Structures & Materials
NASA Langely Research Center
Hampton, VA 23681
From:< .
Date: Wed, 19 reb 2003 21:41:09 EST
) Subject: Shuttle Main Gear Breach Possibility

P T I T T T e T T I e .



Alan H. Phillips, 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yoi

, To: m.j.shuart@larc.nasa.gov .
Mr, Shuart;

Two points:
1.

Get a desktop model of a shuttle, one with wheels down. Then hold
it up to light so that it is silhouetted as was the telescopic shuttle
image from the AF. Angle the model just right so that it's silhouette
is very close to that shown in the publicized image. If that is done,
then a segment of the left landing gear can protrude ahead of the
shadow of the leading edge of the left wing. (At least on my model.)
The point is that a portion of the wheel may have been the "blob" in
the original photo.

2.

Some say that the telemetry fransducers all indicated that the gear

was in the full up position. I submit that all the sensors may have

really shown was that the circuitry itself was in the wheels retracted
mode, but that the wheel assembly, having been actuated by an outside
force, may have been deployed to some extent.

former elecrronic engineer in early ABMA days at Redstone.

If you reply, please do so from the email address to which this was
sent. Other responses may be filtered out.

Mark J. Shuart, PhD

Director for Structures & Materials

NASA Langely Research Center

Hampton, VA 23681 _

Date: Tue, 25 Feb 2003 16:32:58 -0500

To: heat@hq.nasa.gov

From: "Mark J. Shuart” <m.j.shuart@iarc.nasa.gov>

Subject. Fwd: Thermal protection for future shuttle missions?

Cc: "SAUNDERS, MARK P" <M.P.SAUNDERS@!arc.nasa.gov>,
"PHILLIPS, ALAN H" <A.H. PHILLIPS@larc.nasa. gov>,
"WYATT, CYNTHIA A" <C. AWYATT@larc.nasa.gov>,
"CLEGHORN, CHERYL W" <C.W. CLEGHORN@!arc.nasa.gov>

To Whom It May Concern:

The concept below may not be realistic, but FYI.

)

Printed for Pamela Richardson <prichard@ha nasa cov> ; F




Alan H. Phillip.s,v 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yor

Mark J. Shuart, PhD
Director for Structures & Materials
NASA Langely Research Center

- Hampton, VA 23681

Date: Sat, 22 Feb 2003 11:08: 14 -0800 (PST)

From:

Subject: Thermal protection for future shuttle missions?

To: r.h.daugherty@pop.larc.gov

Cc: m.j.shuart@larc.nasa.gov

Dear Robert,

First off my condolences on NASA's and America's loss of the crew of Columbia.

Secondly,! have an idea on a much better protection setup for future shuttle missions and

want you to pass it on, if it's feasible. '

According to documents and stories on NASA's website there are three ways the shuttie can

be protected. Two of these way's are foam insulating tiles and the other is a applied coat of heat
_ absorbing "paint” or some such substance.

The reason the coat was not chosen was that it would have to be re-applied after each

mission and the cost would be i immense.

How about this.
You apply a coat covering the shutties primary areas needlng protection from the heat and on

top of that coating the tiles can be applied?
Since there would be an initial coat and the tiles the safety factor would greatly i increase.

- f hope this idea is feasible and helps get NASA back up and running soon.
g . Sincerly,

Do you Yahoo!?
Yahoo! Tax Center - forms, calculators, tips, and more

Mark J. Shuart, PhD

Director for Structures & Materials

NASA Langely Research Center

Hampton, VA 23681 ‘

Date: Tue, 25 Feb 2003 16:37:15 -0500

To: hcat@hg.nasa.gov

From: "Mark J. Shuart" <m.j. shuart@larc nasa.gov>

" Subject: Fwd:. Shuttle Damage

Cc: "SAUNDERS, MARK P" <M.P. SAUNDERS@Iarc nasa.gov>,
"PHILLIPS, ALAN H" <A.H.PHILLIPS@larc.nasa.gov>,
"WYATT, CYNTHIA A" <C. AWYATT@larc.nasa.gov>,
"CLEGHORN, CHERYL W" <C. W CLEGHORN@larc.nasa.gov>

) To Whom It May Concermn: -




Alan H. Phillips, 04:27 PM 2/27/2003 -0500, Correspondence fo LaRC Personnel/Forwarded for yo!

More scenario "what-if's”.

Mark J. Shuart, PhD
Director for Structures & Materials
NASA Langely Research Center
Hampton, VA 23681
Date Sat, 22 Feb 2003 14: 40 06 -0700
From:
X-Accept-Language: en
To: MJ.SHUART@Iarc.nasa.gov .
Subject: Shuttle bamage-

| have written several e-maiis since 1mmedlately after the disaster

hoping to broaden the scenarios being considered. | served as an
engineering illustrator on Apollo and MoonLander projects and have been
a pilot since 1967

Having been an Aeronautical Engineer in another life and worked on the
Apolio-and MoonlLander control systems, | have béen more than a little
more observant about the potential for damage to the shuttie.

First, noting that the Israeli satellite photo showing cracks in the top

D - surface of the left wing. No little 12X16X4 2.67 b plece of rigid foam

“¢ould cause structural damage
Second, Note that the piece of foam- that NASA has been concentratmg on,

broke off with almost no external forces what ever.

The shuttle had not fully cleared the tower. G force must have been
nearly 1 G. Wind forces must have been 10 MPH or less.

The Main (Orange) tank was an original LT tank made in the 1960s, one of

two left in inventory.
- No press statement that the insulation was ever-tested during preflight
to see if it was still bonded to the metal skin of the tank.
NOW COMES THE WHAT IF... suppose that after the shuttle rolls inverted
and is some miles down range, going through 30 to 40,000 ft at mach 1 to

2. -
Suppose the High Mach slipstream slamming into the gapping hole in the
insulation suddenly got underneath the foam and peeled off a huge

section several feet wide and half way down the side of the tank

This would weigh several hundred pounds and slam into the wing structure

~ with enormous energy. Enough to cause major structural damage in
/j addition to a mgmﬁcanﬁy Iarge area of compromised tiles.

[ o TR DU R B T P I 1 I P P B DU I = N C



Alan H. Phillips, 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yol

| think this is what happened.
From all the other parameters of the mission their lives were over at

that moment.

| hope they will fry to locate the main fuel tank for recovery or for
photography by a remote submersible.

Fhave tried to find a way to communicate with the (1 am sure "too busy"™ =~
for me) investigating team, but maybe ANN has enough clout o be read by

some of the right people at Houston of the cape.

Mark J. Shuart, PhD

Director for Structures & Materials

NASA Langely Research Center

Hampton, VA 23681

Date: Tue, 25 Feb 2003 16:56:45 -0500

To: hcat@hq.nasa.gov _

From: "Mark J. Shuart” <m j.shuart@larc.nasa.gov>

Subject: Fwd: Re: Columbia

Cc: "SAUNDERS, MARK P" <M.P.SAUNDERS@larc.nasa.gov>,
"PHILLIPS, ALAN H" <A H PHILLIPS@larc.nasa.gov>,
"WYATT, CYNTHIA A" <C. AWYATT@larc.nasa.gov>,
"CLEGHORN, CHERYL W" <C.W.CLEGHORN@!arc.nasa.gov>

To Whom it May Concemn: R

Some more scenario info.

Mark J. Shuart, PhD

Director for Structures & Materials
NASA Langely Research Center
Hampton, VA 23681

Date: Mon, 24 Feb 2003 15:03:57 -0500

To: " . _ ‘

From: "Robert H. Daugherty" <r.h.daugherty@larc.nasa.gov>
Subject: Re: Columbia ‘ _

Cc: MJ.SHUART@larc.nasa.gov, carlisle.c.campbell1@jsc.nasa.gov

Thank you for your very interesting email. My expertise is not in aerodynamics but your
background and cogent remarks are noteworthy. | am forwarding your message tomy -

Printed for Pameala Richardenn <chRrichard/he Moo motrs
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ﬂ Director for Structures aﬁd Materials who has toid he that this information will be forwarded to

|

an appropriate part of the organization. Also, | believe you will find a link on the NASA Columbia
website that provides a direct mailing address to the investigation Board should you wish to
pursue that avenue also. Thanks once again for your input.

- With very best regards,
Bob Daugherty

At 12:59 PM 2/24/2003, you wrote;
Mr. Daugherty:

[ am a former flight controller for the shuttle and have been following the Columbia accident -
investigation. lwas an Instrumentation Officer and had command and control responsibility
for the onboard telemetry systems and, thus, was very familiar with various telemetry
signatures - and whether such signatures were likely the result of failed sensors, signal
conditioners, etc.

Early on, | suspected there may have been a breach or at least some cause leading to
elevated temperatures inside the left wheel well. After some research, | spoke with an
engineer at the company that manufactures the pyrotechnic devices used for backup
deployment of the landing gear (in case of hydraulic failure). The engineer informed me that
the devices would self-detonate at around 400F. | don't know what the actual temperature
reading was in the left wheel well, but suspected it may have been high enough to cause the

) release of the landing gear. | know that this possibility has been considered, but apparently

dismissed. | wonder, however, if the dismissal might be because of a belief that if the pyros
did release the gear it would have fully deployed. At the nose-up attitude (I believe 40 degrees)
the vehicle was in, is it possible that the aerodynamic forces against the landing gear door
might have prevented the gear from fully deploying? If so, a release of the landing gear may
have caused the door fo only partially open into the airstream . . . resulting in a more
prolonged failure. This scenario might explain why so much time elapsed from the onset of -
abnormal telemetry until loss of vehicle.

. Kind regards,

Mark J. Shuart, PhD

Director for Structures & Materials

NASA Langely Research Center

Hampton, VA 23681 ,
************ie*******tl'************i*******i‘i****************t***********i’****
Date: Wed, 26 Feb 2003 12:45:28 -0500

To: heat@hg.nasa.gov

Printed for Pamela Richardson <prichard@ha naca moe



Alan H. .Phillips', 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yol

From: "Mark J. Shuart" <m j.shuart@larc.nasa.gov>
Subject: Fwd: Columbia Failure Investigation
Cc: "SAUNDERS, MARK P" <M.P SAUNDERS@larc.nasa.gov>,
"PHILLIPS, ALAN H" <A H.PHILLIPS@larc.nasa.gov>,
"WYATT, CYNTHIA A" <C. AWYATT @larc.nasa.gov>,
"CLEGHORN, CHERYL W" <C.W.CLEGHORN@larc.nasa.gov>
To Whom It May Concemn:

Some good insites on cryo-pumpihg in ET foam.

- Mark J. Shuart, PhD
Director for Structures & Materiais
NASA Langely Research Center
Hampton, VA 23681

Date: Sat, 22 Feb 2003 10:14:42 -0800 _
To: m.j.shuart@larc.nasa.gov
From:' : )

- Subject: Columbia Failure Investigation
Cc::” '

This is a resend - I mis-spelled you name on the first transmittal ( my apologies).
[ have also sent this email, with attachment, to Bob Daughterty.

EhkkAdehdhkrernwwrkbhkhrthbhihd

lam sending you this email because | am not sure the attached memo is getting through to the
right people on the Failure Investigation Board (I faxed the memoto but | am not sure
he is at his main office location very often). _

| got your email addresses from the pdf file that is posted on the net re the email traffic between
the two of you re the potential for problems that you were investigating during the time
Columbia was in orbit. '

|am on the USAF mission assurance team and perform risk assessments for expendable
launch vehicles. 1am familiar with closed cell foam and wanted the attached mema reviewed
by the appropriate people within NASA and on the board as part of their failure investigation
effort. " B , : :
Anything you can do to make sure the aftached memo gets to the appropriate people within
NASA and on the board would be greatly appreciated.

Please feel free to contact me if you have any questions.

Thanks :

Attachment converted: Macintosh HD:022203_letter to Hallock _re foa (WD'BN/MSW[.))‘
(0002828B) ~

Mark J. Shuart, PhD
Director for Structures. & Materials

Drinfard far Dammola Dimkscs b e o em oo o e ot med 28 b sn ot e



Alan H. Phillips, 04:27 PM 2/27/2003 -0500, Correspondence to L.aRC Personnel/Forwarded for yol

i NASA Langely Research Center
Hampton, VA 23681 .
Date: Wed, 26 Feb 2003 13:03:45 -0500
To: hcat@hg.nasa.gov 7
From: "Mark J. Shuart” <m.j.shuart@larc.nasa.gov>
Subject: Fwd: Severity of insulation impact _
Cc: "SAUNDERS, MARK P" <M.P.SAUNDERS@larc.nasa.gov>,
. "PHILLIPS, ALAN H" <A H PHILLIPS@larc.nasa.gov>,
"WYATT, CYNTHIA A" <C. AWYATT@larc.nasa.gov>,
"CLEGHORN, CHERYL W" <C.W.CLEGHORN@larc.nasa.gov>
To Whom |t May Concern:

More general info.

Mark J. Shuart, PhD
Director for Structures & Materials
NASA Langely Research Center

Hampton, VA 23681 = '

Date: Fri, 21 Feb 2003 19:43:32 -0500

From: _ T

Subject: Severity of insulation impact

To: m.j.shuart@}arc.nasa.gov

Importance: Normal

X-Priority: 3 (Normal) -
Mr. Shuart:

Please accept my regards for the incredible work you and your team are doing in investigating
the possible cause or causes relating to the loss of ov-102.

Iam writing this as a private citizen in the hopes that in some small way ! might be able to
make a small contribution.

While | understand that this may be a long shot and a very un-scientific mode of calculation, |
want you to be aware that | may have found a way to prove (or at least reinforce the -
possibility) that the debris falling from the external fuel tank during the faunch of STS-107 was
comprised of a heavier substance than just the foam insulation. That being said, if in fact | am
- correct, and the angle of impact is trué to my estimates, it could have and most likely would
have caused a material breach of the wing at or near the port side landing gear com partment.

There is a frame by frame animation of hi-res video taken during the launch which | viewed on
msnbc.com.

(You may view it here: http://www.msnbc.com/news/867336.asp?0cv=CB10 )

It is looped, enabling me to test my theory (to an extent) many times. Here is what | have found:

At the moment of impact the relational angle between the orbiter and the external fuel
tank/SRBs changes. By matching the angle of the SRB to a straight-object over the screen, it
™ becomes much easier to see the relational angle become much different. The tank/SRBs

4
Printed for Pamela Richardson <prichard@hq.nasa.aov> 44




Alan H. Phillips, 04:27 PM 2/27/2003 -0500, Correspondence to LaRC Personnel/Forwarded for yoi

q retain a constant angle, the orbiter does not. The orbiter appears to heave slightly to starbord
| and the nose pitch also increases slightly. Not enough to cause a problem with the coupling to
the tank/SRB combination, but enough of an impact to rule out just foam. There would have to
be far more weight involved in the object to cause a shudder of a visible magnitude as -
ilustrated in the video. While there is some shot-stability changes in the animation, there is not
. enough camera movement to discount the angle shift between the [aunch units.

The angle of defiection would seem to indicate that there was a stright impact, rather than a
glancing biow. There also appears to be a vapor residue, post-impact. Foam would tend to -
break into chunks, but as there is no "moisture" in the insulation compound, the only way to
generate vapor would be the presence of water. That would mean ice, and a large piece at

-that.-Based on size estimates, there would be a lot more weight involved that the original
estimate of 2 1/2 pounds of foam. A 20 pound chunck of ice at the right velocity and angle of
attack could have serious implications. LE: Perhaps tile damage is not an initial factor. The seal
on the gear compartment door may have been comprimised enough to cause issues. the
door is not perfectly flush to the fuselage, even out of the slightest tolerances, you've got drag
problems and breach issues. Think of it like putting a dent on the front of your car's fender.
you hit it just the right way, with just the right force, you can misalign the door enough to cause
problems. Simple? Yes. But simple usuaily works.

While [ was able only to perform this analysis using a standrd PC/Monitor combination, twould
suggest that someone take a closer look at this using more advanced tools. f nothing else than
, to rule out a theory. | hope this can be of some help.

' Again, please accept my sincere regards.

Respéctfullv.
X z

Mark J. Shuart, PhD

Director for Structures & Materials
NASA Langely Research Center
Hampton, VA 23681

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Fedk dk e de e ek i Ve ok dedledk sk de b ok sk de e e i Ve s e e e ke e e ek ok e ke e

R 022203 fetter o re foa

*******#*t************************************************************i

Alan H. Phillips
'Director, Office of Safety and Mission Assurance
NASA Langley Research Center
5A Hunsaker Loop h
Building 1162, Room 112C
- Mail Stop 421
) Hampton, VA 23681

_ Printed for Pamela Richardson <prichard@hq.nasa.gov> 12
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’ (757)864-3361 Voice

- (757)864-6327 Fax
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'__

22 Feb 2003

Subject: Columbia External Tank Foam Questions

" As | mentioned in the phone message | left, | am a member of the USAF Mission Assurance

Team - which is charged with developing independent risk assessments for the expendable
launch vehicles used to launch missions of national interest. | have been involved in the design
and launch of expendable launch vehicles for over 40 years.

Based on what i have read of the Columbia failure, and my past experience with the closed cell
foam used for insulation on the Centaur launch vehicle, several questions have come to my mind
that I submit to you for your consideration, Part of the reasoning behind these questions relates to
a comment | read somewhere that the external tank foam formulation was changed in 1999 - and
then some ‘minor modifications’ to the foam mixture were made after that. Having been
associated with faunch vehicle failures associated with ‘minor’ modifications, | distrust all minor
modifications until those changes, and. the assumptions, ground-rules, and tests/analyses
associated with those changes, have been carefully checked by an independent set of reviewers.

All of these questions should be asked in the context of the exact foam chemical composition, and
processing, used for the foam flown on the Columbia external tank.

1) Has a test been made to check what the density increase is, of the exact formulation of the

foam used on the Columbia tank, after long term exposure to LH2 temperatures on one
side of the foam surface, where the other side of the foam surface is at external ambient

conditions.
Rationale for the question:

The individual cells within the_ foam are supposed to be able to stand a vacuum so that, when the

~ gases inside the closed cell freeze, which is essential to the insulating characteristics of the foam,

more ambient gas will not Cryo-pump into the frozen cells and in tumn be frozen. The only way to
check to make sure ambient gas is not cryo-pumping into the frozen cells is to make a density
measurement of a biock of foam while one side of the foam is at LH2 temiperatures after a long
LH2 soak on one side and ambient air on the other side. This is not an easy test to make.

Most times, the community will asstirie the closed cells are gas tight if the cells do not explode

after a long LH2 soak and the foam is returned to ambient. If the cells are cryo-pumping ambient
air, the density of the frozen section of the foam, and hence it's mechanical characteristics
(hardness and tensile strength) could be quite different than what is thought.

2) Has a test been made of the mechanical characteristics of the foam after a long term LH2




exposure of the foam to LH2 temperatures.

Rationale for the question:

mechanical structure, the mechanical properties of the foam at LH2 temperatures could be far
different than thought,

3) What measures have béen taken to ensure there is o path from the external air to the
inside of the foam — and is there a potential for breach of that barrier fi the foam is not
rigidly adhered to the tank in that area. o

Rationale for the question: . _

if the foam is not rigidly adhered to the tahk, and if the foam is breached somehow, then gaseous
ice will form on the underside of the foam. This ice layer is brittle and more likely to shatter due to

tank vibration and movement than is the foam itself.

All of these questions are designed to better anchor the assumption that the foam is not hard, nor
rigid, enough to damage the leading edge of the wing should a piece of the foam break away
during ascent. It is imperative that the correct values for the foam mechanical characteristics be
used in any simulation of foam striking the leading edge of the wing or the tiles. It is also
imperative that, if any tests are run, that those tests are run using foam at LH2 temperatures,

~ Ifican be of any further assistance in this regard, please let me know.

I have informed L [ that | have submitted this
information/these questions, to NASA. -

Sincerely




: F:-# -
T .-
. . -

{ W&yne R. Frazier, 06:57 AM 2/6/2003 -0500, Fwd: Gehman Letter

o

[ ) - X-Sender: wirazier @mail.hg.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Thu, 06 Feb 2003 06:57:15 -0500
To: prichard@hg.nasa.gov, snewman @hgq.nasa.gov

. From:"Wayne R. Frazier" <wfrazier@hq.nasa.gov>
Subject: Fwd: Gehman Letter

for the files and PBMA website.

X-Sender: dthomas1@mail.hg.nasa.gov

Date: Wed, 05 Feb 2003 12:41:31 -0500

To: w R Frazier <wfrazier@ mail.hq.nasa.gov>
From: Daniel Thomas <dthomas1@hgq.nasa.gov>
Subject: Fwd: Gehman Letter

~ X-Sender: mroberts @ mail.hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Wed, 05 Feb 2003 12:06:58 -0500
To: Daniel. Thomas @hq.nasa.gov

From: Margaret Roberts <mroberts @ hg.na:
Subject: Gehman Letter

Dan Thomas ~
Office of the General Counsel
NASA Headguarters
Washington, D.C. -
(202) 358-2085

) '
. ‘ Gehman.doc

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2 )

e

Printed for Pamela Richardson <prichard@hgq.nasa.gov>
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Wayne R. Frazier, 06:57 AM 2/6/2003 0500, Fwd: Gehman Letter

!'A'-

]
s

[ ) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
. -~ Wayne R. Frazier '

NASA Headgquarters - Code QS

Office of Safety and Mission Assurance
Washington,DC 20546-0001

Ph: 202 358-0588 Fax: 202 358-3104

~~~~~~~~p—~~~~~—-~~~~~~-—~~~~—u~~d~.—-~~~~

"Mission success starts with safety"

]
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

February 2, 2003

' Admiral Hal Gehman
3725 Lyoanfield Drive
Williamsburg, VA

Dear Admiral Gehman:

This letter is to advise you that, pursuant to 42 U.S.C. §2473 (c)(1), Section 203 (c)(1) of
the National Aeronautics and Space Act of 1958, 4s amended, and as  result of the loss
of the Space Shuttle Columbia, I have formally activated the Columbia Accident.
Investigation Board. Iam appointing you to be Chairman of this Board.

I am requesting your immediate and fuill cooperation with the investigation of the
STS-107 Space Shuttle mishap of February 1, 2003. As Chairman of the Board, you are

- charged with all activities and responsibilities described in but not limited to the
Cohimbia Accident Investigation Board Charter.

Among other things, the Board shall independently determine the facts, as well as the
actual or probable causes of the Shuttle accident and recommend preventative or other
appropriate actions to preclude recurrence of a similar nature: Qur regulations stipulate
that the Board issue a final report within 60 days from this date, However, if you feel
that you need additional time to arrive at a responsible. conclusion, do not hesitate ta
request such additiopal time as you deem fit. You are free to pursue whatever avenne
you deem appropriate. A copy of the Charter is attached for your reference.

I have designated Mr. David Lengyel and Mr. Steven Schnudt ﬁ'om my staff to be your
key points of contact. We will also make other staff available ta directly support the

Board’s activities.

I am gratcﬁll for your dedication and service to our country in this time of great need, I
trust that you will be diligent, thorough, and um'clentmg in your work to detcnmne the -
. cause and prevent the recurrence of this tragedy. : :

. Respectfully,

Scan O’Keefe :'/" 7

Administrator



L

/

James Lloyd, 06:14 PM 2/6/2003 -0500, Re: 02-05-03 S&MA Noon Teleconference Minutes

X-Sender: jlloyd@mail.hq.nasa;gov .

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Thu, 06 Feb 2003 18:14:54 -0500 ,

To: "TAYLOR, SHARON J. (JSC-NC) (SAIC)" <sharon.j.taylor1 @jsc.nasa.gov>,
"snewman @maif.hq.nasa.gov‘" <snewman@mail.hq.nasa.gov>

From: James Lioyd <jiloyd@hg.nasa.gov> '

Subject: Re: 02-05-03 S&MA Noon Teleconference Minutes

Cc: "NAKAMURA, STACEY T. (JSC-NS) (NASA)” <stacey.t.nakamura@nasa.gov>,
"JOHNSON, GARY W. (JSC-NA) (NASA)" <gary.w.johnson @ nasa.gov>, '
prichard@ hg.nasa.gov, :
"'prutledg@mail.hq.nasa.gov’" <prutledg@mail.hq.nasa.gov>

Sharon,

post on the 107 team intranet and forward to the SMA Directors.

Sincerely,

At 10:45 AM 2/6/2003 -0600, TAYLOR, SHARON J. (JSC-NC) (SAIC) wrote:
<<2-5-03 SMA noon teleconference .doc>>

Sharon Jo Taylor
NASA—JSC/SR&QAPaonad Safety
Bldg. 45, Rm. 613
sharon.j.taylort @ jsc.nasa.gov

-~ 281 ;483-9551 Office

~ *Aperson is not oid untl regrets take the place of dreams.*

EE—& ’ .
2-5-03 SMA teleconference 1 loyd final .doc

************k***********i**************

James D. Lloyd (Jim)

Acting Deputy Associate Administrator
Office of Safety and Mission Assurance
Headquarters Room 5U11

'_ desk phone  202-358-0557

1

Printe,d for Pamela Richardenn —mrimbkmod se
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, James Lloyd, 06:14 PM 2/6/2003 -0500, Re: 02-05-03 S&MA Noon Teleconference Minutes

s .
, cellular

fax 202-358-3104

.. "Mission success stands on the foundation of our unwavering commitment to safety”
Administrator Sean O'Keefe January 2003

)
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Safety and Mission Assurance (S&MA)
TELECONFERENCE MEETING 12:00 PM CST
SHUTTLE COLUMBIA INVESTIGATION
MINUTES OF MEETING

FEBRUARY 5, 2003

- LOINTRODUCTION

2.0 SIGNIFICANT SAFETY DISCUSSION

2.1 Day 5, February 5, 2003 10:00 AM EST NASA Director’s conference: Q/J. Lioyd
provided the following overview of updates resulting from NASA Administrator S. O’Keefe’s
10:00 AM EST conference this morning. '

to the incident too quickly. He further offered that all are aware the investi gation focus remajins
on the left wing and the foam insulation but in his experience, more often than not, the first cause
theories tum out to be erroneous; and that fault- tree analyses were being performed to narrow

down all possible causes,

Mr. O’Keefe reiterated the need for free data exchange within the S&MA community and the
investigation board; and directed the attendees to maintain focus on their principal business if not
mvolved in Columbia accident analysis efforts directly and ensure tha investigation workers get .
adequate rest. o

2.1.2 International Space Station: ISS personnel assured the Administrator that they are
- comfortable that NASA is doing everything possible to further the Investigation, that they are
supplied to do their jobs adequately, and they have complete confidence in the space program.

2.1.3 Task Force: A new entity was formed today, a Task Force, which will work for the _
Columbia Accident Investigation Board (CAIB) to interface with the rest of the agency. HQ/M-
4/Frank Buzzard will chair the Task Force and new organizational charts will reflect this new
entity. MRT and MIT operations will be put more in line with the CAIB.

2.1.4 CAIB: The NASA Office of Inspector General (OIG), who works for the U.S. Congress,

legal counsel.

2.1.5 Mishap Response Teleconference (MRT): Mr. Lloyd offered that the MRT would be
utilizing a more disciplined approach starting immediately and move away for a “war room”
approach, including one-page daily summary statements. Their focus will be on the Mishap
~ Investigation Team (MIT), who are detecting, 'documenting the location, photographing,




labeling, bagging, and gathering the shuttle debris for relocation to Barksdale Air Force Base,

. Louisiana. B

¢
-

2.1.6 Debris: The debris field has been extended t6 the US west coast, with findings in
California, Nevada, and Texas. Dryden Flight Research Center, California and KSC will provide
support in locating debris in California and Arizona respectively.

2.1.7 Vehicle: JSC, KSC,~Mar'sha]1 Space Flight Center (MSFC), and Michoud are perforrm'ﬁg
vehicle engineering to analyze orbiter information. They are also using fault-tree analysis to
initiate a process of elimination for possible causes. ' :

JSC/NA/G. Johnson offered that JSC/MV/R. Roe’s Vehicle Engineering Working Group shifted
into a more formal role as a “board” and would provide information to outside boards. Their
meetings will now be held at 3:00 PM CST daily. The teams will be broken down into
individual working groups who will report to Mr. Roe. Mr. Roe will then report to the task
force, which is headed by Mr. Buzzard. '

2.1.8 Third-party information: Mr. Lloyd cautioned the attendees regarding processing any
investigation information, such as photographs, videotapes, etc., provided by third parties (not
federal government or NASA contractor employees). He offered that a legal issue could exist
regarding protecting the ownership of the third parties’ intellectual information if sajd third
parties allow NASA to use their information for the investigation, but want exclusive rights for
releasing the information to the public and/or media.

2.2 Headquarters: Mr. Lioyd stated that NASA is scheduled to provide investigation testimony
to Congress on February 13, 2003, Headquarters is brainstorming possibie questions ‘and/or
issues that may be addressed, and offered that additional support data may be requested from the
various NASA centers. Code Q/Dale Moore provided a briefing regarding data that might be
requested soon. This included staffing data for fiscal years (FYs) 2002, 2001, and 2000, as well
as projections for FY 2003, to include civil servants, contractors, and prime contractors. Ms.
Moore offered that a template defining S& MA functions would be forwarded for use when

~ providing the data. She cautioned that the data request could have a turnaround time of 30 days
or less. Mr. Johnson recommended that Ms. Moore relay this information to the attendees at the
2:00 PM Headquarters Meeting and the MRT to notify more people.

2.2.1 Data: Mr. Lloyd stated that HQ is using a Process-Based Mission Assurance (PBMA)
Working Group “software environment,” headed by HQ/QE/Steve Newman, to feed data and
information developed at headquarters into the PBMA website. He raised concerns regarding
data security, offering that the website would have secured access that would be arranged
scparately. Attendees may submit-their PBMA membership information and requests to Mr.
Newman or HQ/QE/P. Rutledge. M. Lloyd stated that he expects the first questions from
S&MA directors for HQ/Q/Bryan O’Connor to be forwarded to the website shortly, with daily

“ updates thereafter. Two packages will be prepared for Mr. O’Connor, one to provide the mishap
investigation requirements and one for mishap investigation methods used by NASA. These will
be posted to the PBMA intranet website under the name of “107 team.”



HA/QE/Pam Richardson will compile and coordinate Code Q actions and data flow, including

- the S&MA directors’ questions. Ms. Richardson stated that she categorizes each email
containing investigation data, and then forwards it to Dr. Rutledge and Mr. Newman once per
“day. Each center’s S&MA representatives in attendance at this teleconference agreed to provide
Dr. Rutledge and Mr. Lloyd with information (email addresses, voicemail, pager numbers, etc.)
regarding their respective points-of-contact and backups, so that communication and data
requests could be processed more efficiently. Attendees were encouraged to work cooperatively
to gather information and present questions to ensure a more forthri ght investigative process.
They were also reminded that technical data requests should-take precedence over data related to
the S&MA process. Dr. Rutledge agreed to provide a refreshed Fault-Tree Analysis for '
Aerospace Handbook to attendees to expedite the investi gation analyses.

Mr. O’Connor and HQ/AE/T. Bradley traveled to Barksdale AFB yesterday, February 4, 2003, to
obtain a status of the shuttle debris retrieval process. They will travel to Houston today, and
Houston will be the center of operations for the CAIB.

2.2.2 Headquarters Contingency Action Team (HCAT): Code M-1/W. Hill and Code QE/W. J.
" Bihner are coordinating the HCAT.

2.3 Legal: Mr. Lloyd reported that studies of shuttle safety performed since the Challenger
incident of 1986 are being collected and may be requested later in this investigation process. He
reminded attendees that all paper copies of any documents related to this investigation must
stand separately to be archived as historical records in the future. Mr. Johnson suggested

- sending electronic copies of all the shuttle reports/studies to Mr. Newman for compilation.

2.4 Comments from NASA centers:

2.4.1 Ames Research Center: L. Doty requested a clarification regarding processing information
received from third parties, including private citizens and the news media. Mr. Lloyd advised
her to contact the AMES General Counsel for guidance, or to contact HQ/GS/I. Steptoe, who
provided a briefing on this subject at HQ earlier today. :

2.4.2 Glenn Research Center: B. Russell provided a summary of GRC actions, including -
appraising their STS-107 Hazard Reviews for four payloads that were on Columbia. He offered
that the GRC Director, D. Campbell, was impressed by the PBMA and has signed on to use it.

. 2.4.3 Langley: A. Phillips reported that they were reviewing JSC technical requirements and
conducting Technical Interchange Meetings today to identify ways to support the investigation.

2.4.4 JSC: NS/S. Nakamura offered that the NASA Medical Office provided Enhanced
Hazardous Materials Personal Protection Equipment (PPE) information to be relayed to debris
recovery coordinators in the field, so that workers could use proper PPE when handling shuttle
debris. The information was also sent to the Occupational Health organizations across the
agency to be used to protect workers. He hopes to disseminate the information to the Federal
Emergency Management Agency and their volunteers.

Mr. Nakamura also stated that White Sands Test Facility would be distributing pictures of shuttle
hardware that may be contaminated with or contain hypergolic materials so that the public could
more easily identify possible shuttle debris in their region.

245 KSC: QA/H. T. Garrido reported that about 220 people are working the shuttle
iinvestigation, and they have begun rotating shifts every two weeks to protect them from



excessive fatigue. KSC will coordinate with Code AM, the KSC Center Director, and Legal
Office regarding time limits for recovery people; with the expectation of the release of a policy
letter soon. | :

The KSC Columbia Crew Memorial Service will be held Friday, February 7, 2003, and should
be attended by Mr. O’Keefe and Mr. Gregory. -

The KSC hangar where the shuttle reconstruction will be performed is currently being cleared in
preparation. _

KSC/UB-F3/J. Dollberg reported that some payload customers were frustrated with the slow
release of hardware due to the Columbia disaster. Also, recovery efforts located oné intact
payload locker for the Commercial Instrumentation Technology Associates Biomedical
Experiments (CIBX). ,

Mr. Dollberg stated that they are using 1.5 years for the estimated time that hardware will sit on
the ground as a result of the investi gation, and reported that some hardware may need to be de-
integrated due to its battery acid and/or ammonia contents,

2.4.6 MSFC: A. Adams reported that the MSFC Columbia Memorial Service was earlier today.
He stated that MSFC requested the release of the Reusable Solid Rocket Motor (RSRM)
hardware at this morning’s MRT, so that engine personnel could test it before it corrodes. He
reported that JSC/MA2/L. Ham approved the hardware processing today. '

MSFC is compiling a list of resident S&MA experts who may assist in the investjgation.

2.4.7 Stennis: Stennis personnel reported that their Columbia Memorial Service is tomorrow at
7:45 AM CST. He offered that Stennis personnel reached an'effective compromise to process .
data collection for the investigation by requiring both the civil servant and contractor to si gn off
on the data release, with the expectation that the contractor will receive the data when the
investigation is over. , :

2.5 Impoundment and data release: It was noted that this issue presented an obstacle across the
agency, with the attendees agreeing to compile any notes regarding successful data management
for the investigation process to be used as future lessons leamed. The attendees were reminded
that Ms. Ham is coordinating data release and that the CAIB is instrumental in this process. Mr.
Nakamura offered that the institutional safety data was released. Most data was released after
ensuring that the original and a copy were on hand, with only the copy being released.

3.0 CONCLUSION

The next S&MA teleconference meeting is scheduled for 12:00 PM CST tomorrow, February 6,
2003, with the same attendees.

Oniginal signed by:

JSC/NC44/S. J. Taylor
Technical Writer
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> Nelson Keeler, 11:16 AM 2/7/2003 -0500, Fwd: Re: Fwd: IV&V Items related to STS-107

,

)

" X-Sender: keeler@orion.iw.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 5.1 Co P oV iOLQ.O’\

Date: Fri, 07 Feb 2003 11:16:18 -0500 j

To: prichard@mail.hq.nasa.gov ‘ Yo John L\j e

From: Neison Keeler <Nelson.H.Keeler@nasa.gov> .

Subject: Fwd: Re: Fwd: V&V ftems related to STS-107 - 2)7 /o 2

Cc: Pete Rutledge <prutiedg@hg.nasa.gov>, jbruner @ pop500.gsfc.nasa.gov, '
raque@ivv.nasa.gov, gatto@ivv.nasa.gov : |2 @JW

Pam:

Thanks for the call this morning. The ASCB stands for the Avionics Software Control Board. I is
part of the International Space Station program and chaired by Bill Painter at JSC.

Pve also forwarded you the message | was referencing with respect to input we have provided to
the Shuttle program. That action was completed by COB on 4 February 2003. By the way, the
Shuttle has a similiar board to the onie above, SASCB, the Shuttle Avionics Software Control Board
and it is chaired by Darrell Stamper (name referenced in email that data was delivered 10).

I have one additional concem that | think someone should be working or preparing for a question

‘about. it stems from the following 2/5/03 Computerworld articie:

NASA seeks clues to on board computer actions

NASA investigators are questioning whether adjustments made by the Columbia's
on board control computers could have played a role in the Feb. 1 disaster.

http://computerworld.com/newsietter/0%2C4902%2C 78201 %2C0.htmI ?nlid=AM

When you work through the article and its companion articles it states that there is a 1999 GAO
report that fauits NASA for not having an V&V software capability on Shuttle. | tries to use this to
support its contention that the on board computers could have been part of the problem. The
actual GAO report was written in 1991 (not 1999 as impraperly sited) and is one aspect that led to
the implementation of IV&V on the Shuttle program and the creation of the V&V Facility. There is
V&V done on the Shuttle software today contrary to the contention of the article and it is managed

by the Facility.
Hope this helps.
Ned

X-Sender: prutledg@mail.hg.nasa.gov’

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Mon, 03 Feb 2003 17:52:00 -0500

To: Nelson Keeler <Nelson.H.Keeler@nasa.gov>
From: Pete Rutledge <prutledg @hg.nasa.gov>
Subject: Re: Fwd: V&V lftems related to STS-107

Thanks for closing the loop, Ned.

Printed for Pamela Richardson <prichard @hq.nasa.gov> - ' ’ 1
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P Nelson Keeler, 11:16 AM 2/7/2003 -0500, Fwd: Re: Fwd: IV&V ltems related to STS-107

l Pate

At 04:56 PM 2/3/2003 -0500, you wrote:
© Pete:

As discussed Sunday, we have impounded all our Shuttie data, particularly as associated with
STS-107, both by our contractors at JSC and all of us at the Facility. We have backed up all
the soft copies_ and made additional copies of the hard copies.

Please note Steve Raque's email below. We have been asked to forward some of our data to
Darrell Stamper at JSC. As | understand i, this is a proactive request and not the result of a
request from one of the investigative boards.

Ned

X-Sender: raque @orion.ivv.nasa.gov
X-Mailer: QUALCOMM Windows Eudora Version 5.1
Date: Mon, 03 Feb 2003 13:51:29 -0500
To: "Stamper, Darrell" <darrell.e.stamper1 @jsc.nasa.gov>
From: Steven Rague <Steven.M Raque @nasa.gov>
Subject: V&V ttems related to STS-107 ‘
Cc:
"Keeler, Nelson” <Nelson.H.Keeler@ivv.nasa.gov>

# Darrell,

Just a note to ensure we understood what to deliver to you regarding STS-107. We will have
hard copies of the following items to you by 4:00 pm CST tomorrow (Feb 4).

1. SRR reports and presentations for both the initial STS-107 SRR on 6/20/2002 and the final
one on 12/12/2002 - '

2. Final SIRs related to STS-107 that were delivered with other SRR reports

3. All other SRR reports and presentations, and their related SiRs for OF29,

5. TiMs related to STS-107 and O-29 - -

6. For analyst notes, tool reports, and preliminary SIRs, we will look for any information
(especially entry related) that surfaced in these items that we feel should be noted to you as

significant.

f | captured any of this incorrectly, please let me know.
-Steve

Steven M. Raque
NASA IV&V Facility
100 University Drive
Fairmont, WV 26554
] Phone: 304-367-8216
, Fax: 304-367-8203

Printed for Pamela Richardson <prichard@hq.nasa.gov>
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Nelson Keeler, 11:16 AM 2/7/2003 -0500, Fwd: Re: Fwd: IV&V ltems related to STS-107

l - Nelson (Ned) H. Keeler

| Director, NASA V&V Facility
| (304) 367-8201

‘Peter J. Rutledge, Ph.D.
Director, Enterprise Safety and Mission Assurance Division

Acting Director, Review and Assessment Division
Office of Safety and Mission Assurance :
" NASA Headquarters, Code QE, Washington, DC 20546

. ph: 202-358-0579
FAX:202-358-2778
e-mail: pete.rutledge @hq.nasa.gov
Mission Success Starts with Safetyt
Nelson (Ned) H. Keeler

 Director, NASA V&Y Facility . :
(304) 367-8201 !

)

Printed for Pamela Richardson <prichard@hq.nasa.gov>
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Jonathan B. Mullin, ‘1 1:23 AM 2/10/2003 -0500, Fwd: FW: RIV, Possible Shuttle Debris Discovery

’ X-Sender:*jmullin@mail.hq.nasa.govA
: X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

- Date: Mon, 10 Feb 2003 11:23:51 -0500
To: prichard@hq.nasa.gov
From: "Jonathan B. Mullin" <jmullin @hg.nasa.gov>
Subject: Fwd: FW: RIV, Possible Shuttle Debris Discovery

More history for logging. Jon L :
From: FEMA OPERATIONS CENTER <FEMA.OPERATIONS.CENTER @fema.gov>
To: Action Officer <ActionOfficer@fema.gov>,

"AOC (E-mail)" ' _

<agstenos @hqgda-aoc.army.pentagon.mil>,

ARNGOPS <ARNGOPS @ngb.army.mil>,

"BBS Submissions (E-mail) (E-maii)* <BBSSubrnissions @fema.gov>,
"Bothell MOC (E-mail) (E-maii)" <Bothell.MOC @fema.gov>,
"Brian Montgomery (E-mail)" <brian.montgomery @fema.gov>,
"Cameron, Bruce"

<Bruce.Cameron@fema.gov>,

Charles Stewart <Charles.Stewart@navy.mil>,

"D'Araujo, Jack" <Jack.D'Araujo@fema.gov>,

David Fleischman ‘
<David_Fleischman@hud.gov>,

) "Denton MOC (E-mail)"

y <Denton.MOC @fema.gov>,
"Denver MOC (E-mail)" <Denver.MOC @fema.gov>,
DOE ‘
<rsp.div@hgq.doe.gov>, “DOEHQEQC (E-mail)” <DOEHQEOC@QOEMDOE.GOV>,
‘DOIOPS CENTER (E-mail)" <doi_watch_center @ios.doi.gov>,
"Earman, Margie" <Margie.Earman @fema.gov>,
"Edward Massimo (E-mail 2)"
<Edward.C.Massimo@ HQO02.USACE.ARMY .MIL>,
EMAC <emac @adem.state.ar.us>, . _
"EPA-EQOC HQ (E-mail)" <EOC.EPAHQ@epa.gov>, EST-DIR <EST-DIR @fema.gov>,
"FCC Bonnie Gay (E-mail)" <bgay@fcc.govs,
FEMADESKREPS :
<FEMADESKREPS @fema.gov>,
"GRACE. SHEFFEY (E-mail)"
<GRACE.SHEFFEY@FNS.USDA.GOV>,
"GSA Montgomery (E-mail)"
<kathy.montgomery @gsa.gov>,
"gsa. nsep@gsa. gov (E-mail)”
<gsa.nsep@gsa.gov>, .
"Hess, Charles" <Charles.Hess @fema.gov>,
“Homeland Security (E-mail)" <ohscc @who.eop.gov>,
"HUD McCarthy (E-mail)* ‘

_ <bruce_é._mccarthy@ hud.gov>, _
) "HUD Opper (E-mail)" <jan_c._opper@hud.gov>,

Printed for Pamela Richardson <prichard @hq.nasa.gov>



Jonathan B. Mullin, 11:23 AM 2/10/2003 -

¢

9

)

“James Lloyd (E-mail)* <JLloyd@hq.nasa.gov>,

“Jonathan Mullin (E-mail)"

<JMullin@hq.nasa.gov>,

“Karen Maguire (E-mail)" <karen.maguire @usda.gov>,
“Lowder, Michael" <Mchael.Lowder @fema.gov>,
"Maynard MOC (E-mail)"

<Maynard.MOC @fema.gov>, o
"Naval District, Washington - Security and LE Dir."
<Stewart.Charles @ndw.navy.mil>, '
"NCS (E-mail)* <NCS@NCS.GOV>,

"NIGHT1 (E-mail)" <NIGHT 1 @USA.REDCROSS.ORG>,
"Nmci (E-mail)"

<NMC ICommandCenter@eds.co_m>,

"Nora Lewis (E-mail)" <nlewis @ USAID.GOV>,
“NORTHCOM LLNO Todd Chamberlain (E-mail)"
<todd.chamberiain @js pentagon.mil>,

"NORTHCOM Robert Price (E-mail)"

<robert.price @ NORTHCOM. mil>,

“"Paolin Hatch (E-mail)"

<paoclin.hatch@gsa.gov>,
"ROSTOSKYC (E-mail)"

<ROSTOSKYC @USA.REDCROSS.ORG>,

"Russell, Barbara" '
<Barbara.Husself@fema.gov>,

“Thomasville MOC (E-mail)*

<Thomasville.MOC @fema.gov>,

“Zensinger, Larry"

<lLarry.Zensinger @fema.gov>,

*DOD/DOMS Lacrosse (E-mail)"

<thomas.lacrosse @doms.army.mil>,

"DOMS (E-miail)" <foxhole @doms.army.mils,

DOMS Sullivan <ricki.sullivan@doms.army.mils,
“Porter, Larry" '
<Larry.Porter@fema.gov>,

“Riddle, Margaret" <Margaret.Riddle @fema.gov>, ,
"DOT Benini (E-mail)" <janet.benini@rspa.dot.gov>, -
"DOT Camey (E-mail)"
.<brian'.carney@rsp_a.dot-.gov>,

"DOT Medigovich (E-mail)”

<bill. nedigovich@rspa.dot.gov>,

"DOT OPS - 1 (E-mail)" )

<tioc-01 @rspa.dot.gov>, _

"DOT OPS 2 (E-maif)" <tioc-02@rspa.dot.govs,

"HOWARD. EDWARDS (E-mail)" <HOWARD EDWARDS @rspa.dot.gov>,
"USACE Acosta (E-mail)” <louis.a.acosta@HQ02.USACE.ARMY.MIL>,
"USACE Aguilera (E-mail)" <karen.durham-aguilera@usace.army.mil>',
*USACE Gilmore (E-mail)" <george.l.gimore @usace.army.mil>,

Printed for Pamela Richardson <prichard@hq.nasa.gov>

0500, Fwd: FW: RIV, Possible Shuttie Debris Discovery
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'Jonathan B. Mullin, 11:23 AM 2/10/2003 -0500, Fwd: FW: RIV, Possible Shuttle Debris Discovery

9

)

"USACE Hecker (E-mail)" <edward J-hecker@usace.army.mil>,
"USACE Irwin (E-mail)" <william.e.irwin @usace.army.mil>,
"USACE Miller (E-mail)" <lizbeth.h.miller@usace. army. mil>,
USACE OPS
<ce-uoc @usace.army.mil>

Subject: FW: RIV, Possible Shuttle Debris Dascovery

Date: Thu, 6 Feb 2003 13:58:54 -0500 :

X-Mailer: Internet Mail Service (5.5.2656.59)

> —eees Originai Message -----

> From: Dupree, Annette

> Sent: Thursday, February 06, 2003 12;11 PM

> To: R4-INCIDENT-LIST; Evans, Charleen W; R06-ROC-ESF5: EST-ESFOSPLNC
> Subject: RV, Possible Shuttle Debris Discovery

>

> The following entry has been posted in the NEMIS journal Incident

> Actlwty Manager under the Shuttle Mishap:

>

> A citizen in Wilson County reported the discovery of several pieces of

> what looked like metal corrugated (cardboard) type of material. The

> Sheriff's Department (HazMat Team) has the items secured and are holdlng

> for investigation. The items were found last night 02/05/03.

S .

> Another local in Murfreesboro, Rutherford County, found some small green
> tinted "rocksalt” type material. These were found Tuesday, about 7:30 PM,
> but had been thrown in the trash. When they heard the news they removed
> them and called and reported the findings to the Rutherford County EMA.

> The local Sheriff's Department has the item.

>

> Both discoveries were reported to NASA.

> .

-

>
> Annette Dupree
> Emergency Management Program Spec:ahst
> R4, Response and Recovery Division
> Response Operations Branch -
> 402 S. Pinetree Bivd.
> Thomasville, GA 31792
| > 229/225-4579
> f: 229/225-4687
.
>

" Jonathan B. Mullin

Manager Operational Safety
Emergency Preparedness Coordinator
Headquarters National Aeronautics and Space Administration

Printed for Pamela Richardson <prichard @hq.nasa.gov>
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Jonathan B. Mullin, 11:23 AM 2/10/2003 -0500, Fwd: FW: RIV, Possible Shuttle Debris Discovery

Phone (202) 358-0589
FAX (202) 358-3104
"Mission Success Starts with Safety"

)

Printed for Pamela.Richardson <prichard @ha nasa aovs r
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j Jonathan B. Muliin, 12:53 PM 2/1 1/2003 -0500, Columbia Report

)

X-Sender: jmullin@mail.hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Tue, 11 Feb 2003 12:53:07 -0500

To: prichard@hq.nasa.gov :

From: "Jonathan B. Muflin" <jmullin@hq.nasa.gov>

Subject: Columbia Report '

Cc: snakamur@ems jsc.nasa.gov, jlemke@hg.nasa.gov, sbrookov@hq.nasa.gov

This is the first JSC RIS Report on Columbia. Regards, Jon

Jonathan B. Muliin

Manager Operational Safety

Emergency Preparedness Coordinator .

Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104

"Mission Success Starts with Safety”

L'_I-I—j [
1 rptSpecial Case Criteria Report.rif

Printed for Pamela Richardson <prichard@ha nasa caaus
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Dale Moore, 08:50 AM 2/12/2003 -0500, Fwd: Moving On After Columbia

3

X-Authentication—Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-code-q
using -f

X-Sender: dmoore@mai!.hq.nasa.gov :

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Wed, 12 Feb 2003 08:50:07 -0500

To: code-q@lists.hg.nasa.gov

From: Dale Moore <dmoore@hg.nasa.gov>

Subject: Fwd: Moving On After Columbia

Sender: owner-code-q@!ists.hq.nasa.gov

X-Authentication—Warning: spinoza.public.hq.nasa.gov: majordom set sender to owner-smadi
using -f ' :

From: "Goodson, Amanda” <Arnanda.H.GoOdsOn@nasa.gov>

To: smadir@hg.nasa.gov _

Subject: Moving On After Columbia

Date: Tue, 11 Feb 2003 12:25:14 -0600

X-Mailer: Internet Mail Service (5.5.2653.19)

Sender: owner-'smadir@lists.hq.nasa.gov

that was presented to my office 2/10/03, by Martha Baker, Psy.D., and N. Jane Roark, MD.

The presentation is entitled "Moving On After Columbia” - What managers and staff need to
know, to help their people continue to function after STS-107.

Thanks

Amanda Goodson

Director

Safety & Mission Assurance

(256) 544-0043 : ' :
<mailto:amandé.qoodson@msfc.nasa.qov>amanda.goodson@msfc.nasa.gov

Moving On After Columbia pdf

@ Ly
1 nasa 2003-columbia.ppt

@ Pie Charts Bkard.JPG

Printed for Pamela Richan__:!sori <prichard@hq.nasa.gov>
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MOVING ON AFTER COLUMBIA

Presenters: Martha E. Baker, Psy.D. and N. Jane Roark, M.D. -

Dr. Baka-isa_clinicalpsychologistinpﬁvatepracﬁoe-inHUMSVﬂle,Alabama. Her
practice includes individual, maﬁtal,andﬁamﬂypsychothgmpyandpsychohgical
evalvation with adults, sextior adults, and adolescents, Prior to establishing her practice
eight years ago, Martha earned her doctorate in psychology at Nova University and

wmphtedherpre-doctora!htemhipattheUmvasityofAhbamaatB&mingham. She

Cross; her most recent assignment was as 8 technician and supervisor at Ground Zers, -
Jane has worked locally and at the state leyel to facilitate recognition and development of
administrative policy towards impaired physicians, Jane has been in psychiatric practice
for eighteen years, currently with an outpatient practice in Huntsville, Alabama_



MOVING ON AFTER COLUMBIA

Things to Remember When Trying to Understand Disaster Events

No onewhoseesadisasteristmtonchedbyit. : :

Profound sadness, grief, and anger are normal reactions to an abnormal cvent,
Acknowledging our foelings helps us recover. S )
chushgdnours&mgthsandabﬂiﬁesuiﬂhalpyoutoheal ,
We each have different needs and different ways of coping, (1)

* & & o @

What h'appens to people after a disaster or other traumatic event?
Shockanddenialaretypicalrgsponsestodisastersandotherkinds of trauma, especially
shortly after the event. Both shock and denal are normal protective reactions. -

Shock is a sudden and oﬁcnﬁnensedismrbameofyOuremoﬁonalstatctbatmayleavc
you feeling stunned or dazed: Denial involves Your not acknowledging that something
very stressful hias happened, or not experiencing fully the intensity of the event. You may
temporarily feel mimb or disconnected from life,

As the initial shocksubsides,reacﬁon;vatyﬁ'omonepemontoaﬁothm The following,
however, are normal responses to & traumatic event:

. Feelingsbeﬁomcintenseandsonwﬁmsareunpredictable. You may become more

irtitable than usual, andyourmoodmaychangcbackandforthdramaﬁcaﬂy. You
mightbeﬁpéciaﬂyamdousdrnmvous,orembecomdepressed. .
¢ Thoughts and behavior patterns are affected by the trauma. You might have repeated
+ - and vivid memories of the event, These flashbacks may occur for no apparent reason



-

How should I help myself and my family? _
There are a number of steps you can take to help restore emotional well being and a sense

of control following a disaster or other traumatic experience including the following:

* Give yourself time to heal. Anticipate that this wil be a difficult time in your life,

changes in your emotional state, ' :

. Asktbrsupponﬁompeopbwho care about you and who will listen and empathize
with your situation, But keep in mind that your typical support system may be
weakened if those who are close to you also have experienced or witnessed the
trauma.

* Communicate yourexperienoeinwhateverwaysfeelcomfortableto you - such as by
talking with family or close friends, or keepinga diary. _



How do I take care of children’s special needs?

‘Ways to Ease the Stress ' '
* Tak with someone about your feelings - anger, sorrow, and other emotions--even
though it may be difficul, '

~ and your family, i.e., healthy eating, rest, cxercise,-relaxation, meditation, '
* Maintain 2 normal household and daily routine, limiting demanding responsibilities of .
yourself and your family,

. 'Spendﬁmc“'ithﬁlmﬂyand'ﬁielid& _
. Particip_ate in memorials, rituals, and use of symbols as a way to express your feelings.
®  Use existing support -ofﬁmily,ﬁ‘iends,andchurch. : 3)
@) mmmmm Psyegooggs Associstion’s H&MGMWMMMWEMWMM),
B e

s, . 3 g
(hupwfww.muhams.orypuufa:quurpuwxmomwm;{?mp). Afier a DisasteriSelf-Care Tips for Dealing with Spess,




NASA’s administrar; isdemonsmﬁnggnnﬁonalresiﬁmce llowing the loss of the
courageous crew of STS-107 and of the Space Shuttle Columbia, Those in leadership
roleshaveachowhdgadthegricfandlossiéltbyomnaﬁonandb}rtheNASAteam. :
They have recognized the professionalism demonstrated by NASA employees in the hours
and days following the acciden. Theyhaveeneomaged the NASA family to support one

In addition to services offered at EAP, cmployees needing assistance can contacy their
insurance plans for 5 listing of trained and experienced tnenta] health professionals in their

4




support and help,

emporarily reconsider expectations aboyt Pproductivity, travel, and time away ﬁ'om
the office or workplace,
Provide ongoing communication until employees indicate the need has passed, @)




February, 2003
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7
j Jonathan B. Mullin, 08:19 AM 2/12/2003 -0500, Fwg: Log of Events

/‘, X-Sender: jmullin@mail.hq.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Wed, 12 Feb 2003 08:19:16 -0500
To: prichard@hq.nasa.gov ‘
From: "Jonathan B. Mullin" <jmullin@hgq.nasa.gov>
Subject: Fwd: Log of Events

More log material. Regards, Jon
From: "Kee-1, Wayne" <Wayne.M.Kee@nasa.gov>
To: "Mullin,- Jonathan™ ;ijIIin@mail.hq.na'sa.gov>,
~ "Brophy-1, JoAnn"-’<JoAnn:L.Br0phy@nasa.gov>,
"Perry-1, Sheiia" <Sheila.M.Perry@nasa.gov>,
"Klotz-1, Patrick" <Patrick. M Klotz@nasa.gov>,
“"Maust-1, Linda" <Linda.A Maust@nasa.gov>,
-"Burch-1, Mcheie“":Mchele.J.Burch@nasa._gov>
Subject: Log of Events )
Date: Wed, 12 Feb 2003 07:01:41 -0500 _
X-Mailer: internet Mail Service (5.5.2653.19)
Jonathan B. Mullin
Manager Operational Safety
Emergency Preparedness Coordinator '
Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589 -
FAX (202) 358:-3104
) "Mission Success Starts with Safety"

_ Log of Events 10 Feb.dog

e

Printed for Pamela Richardson <prichard@hq.nasa.gov>




Log of Events ,
NASA/KSC Security, LE, and EP Office

MIT Barksdale AFB, LA
. February 10, 2003
Feb 10 0830 ' _ .
Delivery to TMF
Feb 10 1330 e
‘ Notified of a delivery inbound from San Augustine ETA 20 Minute
Feb 10 1340
Shipment arrived from Nacogdoches
Feb 10 1430 _ :
‘ Notified truck at Nose Dock from San Augustine.
Feb10 {1950 S
Delivery from Jasper, TX
Feb 10 2015 _
Delivery From Palestine, TX
February 11, 2003
Feb 11 '

0035

Delivery to TMF from Hemphill TX




¥ e nllcaye, 1,39 AM 2/4/2003 -0500, Fwd: Volunteer List

) X-Sender: prutledg @mail.hq.nasa.gov ,
‘ X-Mailer: QUALCOMM Windows Eudora Version 432

Date: Tue, 04 Feb 2003 10:35:04 -0500

To: prichard@hg.nasa.gov

From: Pete Rutledge <prutledg@hq.nasa.gov>
Subject: Fwd: Volunteer List o

Pam,

There are a number of names of people offering help in the following sequence of messages.

Some of them include text descriptive of their areas of expertise. Others, you can probably

assume are more general aerospace SMA talent. Finally, there is a flier from Aerospace Corp.on
what the company has to offer. .

Pete :
From: "PATTERSON, DESIREE GC. (JSC-NT) (NASA)™
<desiree.c.patterson@nasa.gov> :
. To: "Hopson, Pat" <phopson@ems jsc.nasa.govs,
“prutledg @mail.hq.nasa.gov™ <prutiedg @mail.hg.nasa.gov>

Subject: Volunteer List

Date: Mon, 3 Feb 2003 17:26:17 -0600

X-Mailer: Internet Mail Service (5.5.2653.1 9)

----- Original Message----- ' : g
 From: SUHENFELD;STEVE M (JSC-OB) (NASA)
‘- Sent: Monday, February 03, 2003 9:42 AM - 2

. To:  MARSHALL, YOLANDAY. (JSC-NA) (NASA); Py
Subject: Volunteer, ' :

¥ I can help in any way with the Columbia investigation or anything else, ,
please let me know. . ‘ o .

Steve Schenfeld

From:4 — e g
Sent: Monday, February 03, 2003 8:28 AM
To: MARSHALL, YOLANDA Y. (JSC-NA) (NASA);
(NASA)

Subject: Volunteer

Yolanda, Jerry, .

You may already have more help than you need but if | can be of
assistance, please call'on me.- | have had the DOE accident investigation
course which was offered at JSC and ran two accident investigation boards

' several years ago. |can be available if needed.

Printed for Pamela Richardson <prichard @hq.nasa.gov>

oL



¥ Pete Rutledge, 10:35 AM 2/4/2003 -0500, Fwd: Volunteer List

Bob A

----- Original Message——-- -

From: BUMPHRIES; MARK B. (JSC-OL) (JEC)

Sent: Monday, February 03, 2003 7:36 AM
To: - MARSHALL, YOLANDA Y. (JSC-NA) (NASA)

Subject: Information

Yolanda, it's been a long time since the SR&QA days with Loral and
Calspan. Maybe one of these days we can reminisce, however, | know you are
extremely busy with the situation at hand. : :

The reason for this note is to volunteer my services if i could be
of assistance at ali. | know resources for the recovery effort are
stretched thin. With the task at hand, please let me know if | can possibly -
be of service on the MRT. Besides my years of S&MA experience, | was also a
trained MORT and Mishap Investigator by NASA and DOE. | also have 17 years
of law enforcement experience in working crime scenes and evidence recovery
with DPS, County, and various municipalities. Some of this experience did -
include catastrophic events such as a pipeline expiosion.

 just wanted to let you khow that if [ can be of sérvice at all
please iet me know. :

Sincerely;
Mark Humphries

Mark Humphries
ISS Program Data Integration Team

- OL - Spacehab/Johnson Engineering
281-244-7201

----- Original Message----

From: Higgins-1, William [mailto:William.C.Higgins @ nasa.qgov]
Sent: Sunday, February 02, 2003 4:56 PM

To: MARSHALL, YOLANDA Y. (JSC-NA) (NASA)

Subject: SMA Telecon :

‘

Printed for Pamela Richardson <prichard@hq.nasa.gov>
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)

Printed for Pamela Richardson <prichard @hq.nasa.gov>

rete nutledge, 10:35 AM 2/4/2003 -0500, Fwd: Volunteer List

Yoianda,
I would like to be tied in to the STS-107 S&MA telecons that are taking

place daily. “Is there a call in number that | can use? Phones here at
Barksdale are numerous, but far from exclusive. |check my email pretty.
regularly, so if you could let me know how I can tie in Iwould appreciate

it. I may not be able to support the 10am Eastern telecon on Monday, but |
would like to participate on subsequent calls including the 3 pm Eastern
call Monday. If [ get the info and | can work it, Il tie in Monday

morning, but that's iffy at best. Thanks!!!! Co

Bill Higgins

> -----Original Message---—-

> From: CHOBAN, PETER S. (PETE) (JSC-NQ) (AEC)

> Sent: Sunday, February 02, 2003 12:43 PM

>To: MARSHALL, YOLANDA Y. (JSC-NA) (NASA) o
>Cc: HIMEL, MALCOLM J. (JSC-NX) (NASA); BAKER, HUGH A. (JSC-NQ) (NASA)
> Subject:  FW: Aerospace capabilities text attached

> Importance; High '

-

>

>

> Subject:  Aerospace capabilities text aitached

> Importance: High : -

> .
‘<<Aerospace Capability.doc>>

Aeros ace Capability.doc

Peter J. Rutledge, Ph.D. . -
Director, Enterprise Safety and Mission Assurance Division

Acting Director, Review and Assessment Division

Office of Safety and Mission Assurance = .
NASA Headquarters, Code QE, Washington, DC 20546 _

ph: 202-358-0579
FAX:202-358-2778 .
e-mail: pete.rutledge @hqg.nasa.gov

Mission Success Starts with Safety!




03/06/03, 3:00 PM

) Offers of assistance submitted to NASA Headquarters Office of Safety an ‘7

Assurance.

* Offers are listed in the chronological ordér in which they were received. They are
separated into offers from NASA personnel and other Government personnel, NASA
. coniractors and outside NASA. '

NASA offers:

1. NASA employees: _ '

a.
b.

 Timothy Adams (Timothy.C.Adams@si

Steve M. Schenfeld (Steve.M.Schenfeld@nasa._gov)

Mark B. Humphries M;k.B.Hmhnhﬂes@nas_a. gov), SMA, trained in
MORT, mishap investigator for NASA and DOE, 17 yrs law enforcement
working crime scenes and evidence recovery, worked a pipeline
explosion. T : :

Vince Zoby (E.V.Zoby@larc.nasa, gov), experience in Shuttle
aerodynamic heating, major PI during the Orbiter Experiments Program.

- Dick Powell (R.W.Powell@larc.nasa. gov), significant experience on

Shuttle and other entry vehicle trajectory, aeroheating, and flight
mechanics analysis,’ L :
Charles Miller (C.G.Miller@larc nasa.gov), significant experience
working entry and hypersonic aerodynamics. . '

Mark Shuart (M.J.Shuart@larc.nasa.gov), head of the LaRC Structures
and Materials Competency with experts in structures and materiais,
including aluminum and composite structures and TPS designs.
Responsible for the landing loads facility with expertise in landing gear
and tire design. -

‘Scott Jenson (SCott.A.Jensbn@gasa.gov, 281-332-0021), worked on

Challenger investigation fault tree analysis, would like to assist in. this

areca.

_ a.gov, 321 -867-2267, KSC), has
a comprehensive and cuirent release of reliability software by Relex and a
tool that analyzes data visually up to five dimensions (3 axes, colored
points, and different diameter for plotted points) from Excel spreadsheets.
Steve Venski (Stepen.A.Venski@nasa, ov, NASA QA, JSC, Mission
Control Center), says that quite a few in the Directorate who have
aircraft/crash investigation/explosive ordnance experience will volunteer
to assist those currently in the field. He has 20 years of aircraft
maintenance experience, crash investigation and would pack his bags in an
instant to deploy to the field to relieve others or assist. )

2. 02/02/03, 9:02 PM, Dennis Vernon (Dennis. Vernon@eh.doe.gov), DOE



a. DOE Accident Investigation Program Manager, Office of Special Projects

and Investigations, Corporate Safety Assurance, Environment, Safety and
Health, experience with accident investigations. '

3. 02/03/03, 2:14 pm, Tom Ambrose (Tom.W_Ambrose@nasa.gov), OSMA, DFRC
" a. DFRC sent the following equipment to support the Columbia

investigation. The equipment and satellité system phone numbers are in
the name of Ralph Anton ($6.75/minute)

® #2097456 Satellite system including hardware and laptop (1
each, $28K)

® #2097457 Satellite system including hardware and laptop (1 each
$28K) - .

® #2097457 Advantage laser system with hardware (1 each $5K)
#1648784 GPS mapping kit (1 each $7K)
#2097488 HP Deskjet printer (1 each $.5K)

4. 02/03/03, 3:40 PM, Lawrence Davis (Lawrence.R.Davis@nasa.gov), OSMA, DFRC

a.

b.

g.

Expertise-wise, Ken IILif may be available for any re-enfry aerodynamics
and controls. He's retired but living in the local area.

Dryden has test-bed aircraft available for any thermal investigative
activity. . )

Our proximity to the Shuttle Modification Facility at Palmdale makes it
easy to support any investigation needed there. We understand this was
the first flight since the OMM was done there (Pam input here, I think it
was the second). We also suggest that any records of that activity be
impounded. Since that operation has moved to Florida, we are not certain
where the records would be kept.

The ER-2's are available for any photographs of the Impact areas,
including eastern California or along the path for the earliest debris. The

DOD photo reconnaissance capability could also be a valuable resource to

locate parts earlier in the flight.

Our hazmat and accident investigation personnel can support any activity.
Our proximity to possible debris impact in the California, Nevada or New
Mexico areas enables us to react to a search with aircraft, ground vehicles
and/or personnel.

The AFFTC has offered their resources to help any efforts.

5. 02/04/03, 9:14 AM, Yuri Gawdiak (Yuri.Gawdiak@hq.nasa.gov), Code R

a.

James Williams and Jan Sturken from NASA Ames will arrive in
Shreveport late tonight (02/04) to support Vern Ellingtad and will contact
him on his cell in the morning. They are bringing laptops that with web
access will provide access to InvestigationOrganizer on the Ames server.
They will also bring a copy of the software that can be loaded onto a local
machine if necessary. They are ready to work with Vern and others to



structure the data fields and data relationships to meet the requirements of
the investigation. We can then work out the procedures and resources for
training and data entry. Yuri Gawdiak will be in contact with them
throughout.

6. 02/04/03, 10:50 AM, Patrick Martin, Code QE

~ a. Randy Stone, the SRQA Director for the Missile Defence Agency (MDA)
offered independent investigation support if desired. Randy has been
personally involved with several ELV (Delta) MIBs., 703-693-9051,

7. 02/05/03, 7:52 AM, Faith Chandler, Code QE

a. Darcy Miller (NASA) provided information to Faith Chandler about
software for use in crash and crime scene investigation from the
OPTIMUS Corporation (AutoDOCS) using GPS technolo gy, piloted with
NTSB. Information was sent to the HCAT by Faith 02/05/03.

8. 02/05/03, 10:08 AM, Wayne Frazier, Code QS
a. Offer of DIA services to overfly the crash site with a hyperspectral
scanner (3" resolution for hard objects in vegetation). Various phone calls
to other Agencies and this is in the works. ‘

9. 02/12/03, 4:12 PM, Bill Wessel (vernon.w.wessel@grc.nasa.gov), SATD, GRC
a. Bill provides a list of employees, their contact information and their areas
of expertise as assistance. The file was sent directly to Bryan O’Connor,
02/13/03, 10:50 AM.

- NASA Contractor and Outside NASA:

1. Contractor employees: _
a ' 4, DOE accident

investigation course, ran two accident investigation boards several years
ago.

2. QOutside NASA:

a. ", colleague and

friend of Laurel Clark, medical doctor (former NASA flight surgeon),

retired Navy, university professor, expertise in physiological effects of

space flight. Have bio (faxed in) if needed. :

b. - -~ 777 T 7 7 ), probabilistic risk assessment,
quantitative/qualitative risk assessment/management, .

¢. Chuck Mertz (650-604-2323, ARC/Hemandez Engineering), safety.



it

. 02/02/03, 12:43 PM, Aerospace Corporation Support to Return to Flight

Aerospace Corporation offers the full scope of its resources to contribute to the
. Shuttle’s return fo flight. Local Aerospace contact at JSC is Mr. Pete Choban at
(281) 483-4890; ; o E-mail: peter.s.chobanl@jsc.nasa.gov -
® Organizational characteristics — Since 1960, Acrospace, a non-profit firm, has
focused on solving space problems as a trusted agent for the Government.
Aerospace operates an FFRDC for the USAF and NRO ($500M annually) and .
does not compete with US for-profit firms nor build hardware. We provide
technical support to every USAF launch and when necessary, failure
investigation. Additionally we support NASA space programs at JSC, KSC,
MSFC, JPL, LaRC, GSFC and HQ. Over 2000 scientists and engineers provide
all clients the benefit of this cumulative experience.
¢ Technical capability
a. Full spectrum technical support to the National Security Space program
b. Image reconstruction and enhancement, extracting faint data for post-
launch reviews
c. Fusion of electro-optic, radar and IR data sets taken from multiple
* Sensors ‘ : :
d. Debris metallurgy, re-entry modeling, analysis and visualization
¢. Failure analysis with specialties in metal fatigue and re-entry fragment
analysis -
f. Materials: Forensics of metal failure and DoD’s science lead for LDEF
g Structural mechanics, fluid mechanics, dynamics and thermal analysis
h
i

. Telemetry analysis and weak signal extraction
Launch vehicle communications link analysis during dynamic flight
regimes ' ,

J- Engines: Hydrazine and cryogenic modeling, simulation and analysis

k. Flight visualization with high fidelity, for example high speed airflow
and re-entry - : '

1. Remote sensing engineering insight into National Security Space sensors

® Unique facilities include:

a. Center for Orbital Debris and Re-entry: High fidelity modeling of re-
entry breakup :

b. Spacelift Telemetry Acquisition & Reporting System-Analyzes ELV
vehicle telemetry from each USAF launch. Provides failure analysis
support. .

¢. Database of all space program failure mechanisms

d. Law Enforcement Center-Under direction from US DOJ , assists local
law enforcement with forensic analysis methods and accident
reconstruction support : -

e. $100 M in space irivestigation tools used to re create accident timelines

® Relevant experience
a. White House Space Launch Broad Area Review
b. Integrated multiple observations to produce highly accurate re-entry
trajectory for GRO and MIR :



C.

Certify flight readiness of all military launches

d. Independent Assessment support to the ISS

02/05/03, 10:35 AM,

a. Disabled person, fonnerly worked for Hughes aircraft suggests putting a

net or screen around the top of the ET to keep pieces of foam from
hitting the Orbiter.

5. 02/05/03, 11:00 AM NASDA offer of assistance

a.

] - ——.... of NASDA offers any assistance they possibly can
{ J. Mark Kowaleski responded back to him
thanking him for his gracmus offer and that we would, if needed, contact
them as well as keep them informed for futuré missions involving

NASDA.

6. 02/05/03,11:03 AM, - , Futron Corporation

a.

of Futron offers services of herself and the company in any
way they can. ( _ and indicates they are standing

by. N

7. 02/06/03, 6'44 PM : , Battelle

a.

® 77T L highly qualified twwe Commander

of the Naval Safety Center now working at Battelle Memorial Institute
(with access to tons of super technology capabilities at Battelle)
c-rTr Chairman of the NTSB (during Bush I); currently
with Fulbrlght & Jaworski; former Marine pilot; aviation specialist.

_ \TTSB Investigator In Charge (IIC) -- led the ValuJet
mvestlgatlon and many others in 20 years at NTSB. Now a consultant
based in Colorado.

8. 02/06/03,9:51 AM, ' ) .. System Safety Development

Center

a.

15 a registered Professional Electrical Engineer. He
has a Degree in Electrical Engineering from the University of Utah. He is
also a Certified Crime Scene Investigator. He has conducted hundreds of
accident investigations for over the past forty years, and has taught

- thousands of people the principles of accident investigation and mishap

analysis. . is currently the director of the System Safety
Development Center (SSDC); a continuation of the SSDC established by
the Atomic Energy Commissiori (AEC). The SSDC has developed and
taught the principles of accident investigation to The AEC, IAEC, DOE,
DOE Contractors, NASA, OSHA, MSHA, NTSB, other governmental
agencies, and industry in the United States and other countries. The SSDC
developed the investigation techniques of MORT Charting, Fault Tree
Analysis, Barrier Analysis, Change Analysis, Events and Causal Factors
Charting, and Root Cause Analysis. The SSDC has been the leader in



causal factor determination and corrective actlon implementation for over

) three decades. (.

9. 02/10/03, 9:00 AM, Thomas Kuper (robert kuper@us.army.mil) recommends
_ Prediction Probe Inc. in PRA., -

10. 02/11/03, 10:23 AM, . .recommends (e-mail to Faith
Chandler), CEO of Cognitech ( to process videos for enhancing
purposes. He has some significant high profile expenencc in de-blurring video most
likely outlined on the website. passes along that . may be the right person
'to de-blur the launch v1deo.

11.02/18/03,4:14PM, . . offers some
points on ET tank matenals and their mstallatlon and hlS assistance if needed.
(Original offer came in 02/02/03, 9:36 AM to Jon Mullin at home). Jon reported it
02/18/03.
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" Tom Ar‘nbrose, 12:28 PM 2/4/2003 ~0500, Re: Fwd: DP loaned Equipment

To: Tom Ambrose <Tom.Ambrose@dfrc.nasa.gov>

From: "Jonathan B. Mullin" <jmullin@hg.nasa.gov>

Subject: Re: Fwd: DP loaned Equipment :

Cc: john-piasecky,Lloyd_James,Jack Vechil,lemke-john,Wayne Kee <Wayne.Kee-
1@ksc.nasa.gov>

Bcece: Richardson_Pamela,Mulfin_Jonathan

Aftached: , ‘

Tom, who will be paying for the air time? | would hope that Yit is not included in the RTOP. Thanks
for the note.
Regards, Jon

- At 08:35 AM 2/4/2003 -0800, you wrote:

Jon, per your request, below is the equipment deployed with DFRC Security to Lufkin, Tex. |
relayed your cautionary message, in terms of care with and safe return of these items
purchased with your 323 funds.

Tom

X-Sender: ralph_anton@mail.dfrc.nasa.gov

X-Priority: 1 (Highest)

Date: Mon, W8:Feb 2003 14:14*43 -0800

To: lgmiambrosé:- '
From: Ralph Anton <ralph.anton@mail.dfrc.nasa.gov>
Subject: DP loaned Equipment

Tom, Here is equipment that we are sending fo support the Columbia Investigation. The
equipment and the satellite system phone minutes are in my name. Ralph

#2097456 Satellite system including hardware and laptop. 1 each 28k
#2097457 Satellite system including hardware and laptop. 1 each 28k

#2097421 Advantage laser system with hardware 1 each 5k

#1648784 GPS mapping kit -~ 1 each 7k

#2097488 HP Deskjet printer - 1 each .5k
 Total =68.5k

Airtime minutes are $6.75 per minute

Jonathan B. Mullin

Manager Operational Safety

Emergency Preparedness Coordinator

Headquarters National Aeronautics and Space Administration
Phone (202) 358-0589

FAX (202) 358-3104

"Mission Success Starts with Safety"

Printed for "Jonathan B. Mullin" <jmullin@hq.nasa.gov>
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Pete Rutledge, 10:47 AM 2/4/2003 -0500, Fwd: Re: Support for Bryan O'Connor on Columbia Accide

{/’ X-Sender: prutiedg@mail.hq.nasa.gov
. X-Mailer: QUALCOMM Windows Eudora Version 4.3.2

Date: Tue, 04 Feb 2003 10:47:38 -0500

To: prichard @hqg.nasa.gov

From: Pete Rutledge <prutledg@hq.nasa.gov> .

Subject: Fwd: Re: Support for Bryan O'Connor on Columbia Accident
_Investigation Board (CAIB)

Pam,

Looks like 1 would be an SME, while 2 thru 5 | would include as issues on the questions/issues
listing. : - : -

Pete
X-Sender: lawrence_davis @mail.dfrc.nasa.gov
X-Mailer: QUALCOMM Windows Eudora Version 5.0.2
Date: Mon, §3 Feb:2003 15:40:01 -0500 _
To: Pete Rutledge <prutledg@hq.nasa.gov>,
“Bryan O'Connor" <boconnor @ mail.hq.nasa.gov>
From: Lawrence Davis <lawrence.davis @dfrc.nasa.gov> :
Subject: Re: Support for Bryan O'Connor on Columbia Accident Investigation Board (CAIB)

Bryan & Pete
| Additional ideas: :

1. The AFFTC has offered their resources to help any efforts.

2. The Dryden Range Safety personnel in association with the AFFTC have a software

prediction algorithm to predict the profile of an object falling through the atmosphere. Larry

Schilling has volunteered to help with that analysis, even backtracking through any photos to
intersect the positional data. Variations in estimates of anything that might have fallen free will
provide a larger footprint but at least it will be limited somewhat. We used this capability to find
the ER-2 hatch a while ago and it led us directly to the hatch.
3. The Range here collected data from the Columbia as it traveled north of our position, although
not tasked to do so. We have impounded that data. We have that data, if you need it. We were
at work supporting a UCAV mission, anyway. Analog tracking radar such as recorded here may
provide a secondary return enabling establishment of actual separation events with size, velocity
and time. : - -
4. Bill Shelton, AFFTC, and our Range personnel also are pursuing working with the doppler FAA
radars to correlate any secondary returns in the re-entry path with our radar tracking data.
5. NORAD may have data to establish space debris patterns.

Lawrence

Peter J. Rutledge, Ph.D.
Director, Enterprise Safety and Mission Assurance Division
Acting Director, Review and Assessment Divisicn

) Office of Safety and Mission Assurance

Printed for Pamela Richardson <prichard @hq.nasa.gov> : , 1



Pete Rutledge, 06:17 PM 2/3/2003 -0500, Re: Support for Bryan O'Connor on Columbia Accident

X-Sender: prutledg@mail.hg.nasa.gov

X-Mailer: QUALCOMM Windows Eudora Version 4.3.2
Date: Mon, 03 Feb 2003 18:17:36 -0500

To: Lawrence Davis <lawrence.davis @dfrc.nasa.gov>

- From: Pete Rutledge <prutiedg@hg.nasa.gov>

Subject: Re: Support for Bryan O'Connor on Columbia Accident
Investigation Board (CAIB)
Ce: prichard@hg.nasa.gov -

Lawrence,

" Thank you for the generous, conscientious, and considered response. |believe it's the first from

any of the SMA Directors. We will add your contributions to our lists of subject matter experts and
questions/issues for Bryan's possible use. )

Regards,
Pete |

At 09:43 AM 2/3/2003 -0500, you wrote:

Bryan & Pete | : . 7
All of Dryden is ready to help with whatever is required but here's our immediate thoughts about

helping from our Aetin~ ™rector Bob Meyer and our OSMA staff:

1. Expertise wise may be available for any re-entry aerodynamics and controls. He's
retired but living in ie ocal area. , _

2. Dryden has test-bed aircraft available for any thermal investigative activity. 3

3. Our proximity to the Shuttle Modification Facility at Paimdale makes it easy to support any
investigation needed there. We understand this was the first flight since the OMMwas done
there. We also suggest that any records of that activity be impounded. Since that operation has
moved to Florida, we are not certain where the records would be kept.

4. The ER-2's are available for any photographs of the impact areas, including eastern California
or along the path for the earliest debris. The DOD photo reconnaissance capability could also be
a valuabie resource to locate parts earlier in the flight. . :

5. Our hazmat & accident investigation personnel can support any activity. -

8. Our proximity to possible debris impact in the California, Nevada or New Mexico area enables
us to react to a search with aircraft, ground vehicles and/or personnel. k seems like the
astronomer that has photos of a possible event near Bishop, California may provide a time and
impact prediction that should be scoured for the earliest clues. It will be worse than a needleina
haystack but again, a tilé could have survived and landed in a remote area but easily seen from
an aircraft or ground vehicle. Much of that area is restricted 1o the public and | have had some
access previously that might be easier to activate, if an impact area may prove to be inside these
areas. , :

7. A PRADO shouid be done to establish trend information on tile damage. o
8. We understand the LOX tank was' an older model. The age and condition of that tank should
be investigated and data impounded. :

9. The APU's should be investigated since they are critical to powering the flight controls.

Of course, we are all still in shock over the events but are ready to support with whatever
assignments deemed necessary by the CAIB. Il send more thoughts as they are assembled..

Printed for Pamela Richardson <prichard @hq.nasa.gov>



